Association of apolipoprotein E with the low density lipoprotein receptor: demonstration of its co-operativity on lipid microemulsion particles.
When human apolipoprotein E (apoE), which forms a self-associated tetramer in an aqueous solution, bound to the surface of triolein/phosphatidylcholine microemulsion with a particle diameter of 26 nm, it became monomeric on the lipid particle surface without strong evidence for its accumulation on a particular particle that might be expected from its tetramer formation in the aqueous phase. ApoE in the form of the self-associated tetramer did not inhibit binding of human low density lipoprotein (LDL) to its receptor on cultured human skin fibroblast. LDL binding was inhibited only when apoE was bound to the lipid particle surface. The affinity of the apoE-containing lipid particle to the LDL receptor was of the same order as that of LDL on the basis of particle molarity when the surface of the particle was covered with apoE up to 40 to 50% of the saturation level. When the particle was covered more with apoE, the affinity increased by some 20 times. Since the surface of the lipid particle was saturated with 7 apoE molecules, the particle seemed to require to have at least 4 apoE molecules on its surface in order to obtain high binding affinity to LDL receptor.